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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and method of manufacturing an ultrafine particle having 
a small quantity of impurities with little limitation 
imposed on raw materials, by which high productivity, low 
production cost, high energy efficiency, simplification of 
the apparatus and improvement of reliability are attained. 
SOLUTION: The ultrafine particle is formed by energizing 
a central electrode 22 of a non-transitional plasma torch 
4a and an electrode 24 of a transitional plasma torch 4b 
with DC power source while blowing a working gas to 
form V-shaped plasma arc C or Y-shaped plasma arc, 
applying the V-shaped plasma arc C or Y-shaped plasma 
arc to a raw material body 3 to obtain ultrafine particle 
and gasifying the raw material body 3 to generate an 
evaporation gas and blowing a reaction/cooling gas to 
the evaporation gas to react and/or cool the 
evaporation gas with the reaction/cooling gas. 
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[0 0 3 3] r©J;5^V^7 , 7X-77-7CSfcli 
Y*tf7"7X-77-7li, *©tW^iSr7*7XT h-^ 
lllo«f'M«tttr#1-*iBB«BAt**-f rt*-?t 

IS»f*:t*»*tt©t©S:fflv^rtas-e#5 0 
30 BPrfrZ\Z%%*ffit&mtV£^<DX', ^*3©^ 

tULi^l l 2lwJB«fD-C*>5«firt*S:»tt5£.BiSi 

[0 0 3 4] ±it©<tv(-^LfcV^7*7X 
■^7-*C£jtliY^:R:/7X-77-*li, 7-7^fi 

^5H(Oft^^S< , »rffiat*tv\ z.nt.ottT-9 
40 i!5MH?r^*3|lfcTT, r fcfc «t 0 , 

x% m%.i]**'&mi-z>zk\zi^x, mmi'f-o^.m 

[0 0 3 5] Sfe, 7-^i^fig|JH*S7Ct^fc* > 7*7 
X-7 7 - 7 © lilfil XWMW- 3 S: l|g $ -fr 5 ^ i: ^ T' 

50 ©T\ mW&tnW&Z^v bn-^u-^-f^. 
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«^*t<t5wt*4<. m&-m± ix, mm® 
m£tz>t£i?<Dimtf*gbt£Z>. tit, mmx 

[oo3 6] $tz, t&Ltzmm+nm&jjmzhv 

[0 0 3 7] ±^Lfc^^©Kig*S5lcti^T/ t 
2 2 t Wll 2 3 t OWiiD'U n 7 H!5b 

*»&ffffl*xt«njst4ase,, 2 2**13* 

U a«f5. r»it»*EEfc:S5H87-*564#&fc 
ioTiS^St^»61;ESra*LT, Mm$.7~7%%$i 

2 t^«ffi2 3 t©|ffll^Vny h7-?A£?g££ 

So 

[0 0 3 8] **WW3lt5Rlt-»a^t, 

Kit), mmmmmvk<nm&\z s mm^x^iti: 
oft, fcmw£Z<Dmn&*iR<om&<n&m&t£< tt 

-*KM5H«R4itf 44. 
[0 0 3 9] 

[HIM (Ultfli) Si0 2 

^fflLfc 0 *i\ 3 i/fi& (m&. mi 

mmHT) fcHW/W V^fcl^U it® 5 0 mmWft 

res Lfc 0 r <nmm*mMm® -a*»w lub 1 2 
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h-f4a»^ p 5/ h«)S5 bdioTititft 
SE£MU 4><Cf«1i2 2 bto-RW&2 3 ifciimt 

oT*JS«SEilHlJE4rM1-5rfcKJ:9. S)lSc7- 

«f 2 2ir^-jmi2 3 tOMt^Dy H7-? 

i«iJi$£»fDttE©lft£]tftT, m$i7-?(0%%.$: 
10 fltjkStffc. 

[0 0 4 0] IW/^n^T-Ml:, f1UH#*«fc§ 

fflLyX/w4bfl>fe7/u:*y*pfc#aiLfcase>, s&ffa 

/7 X-7 F-f 4 b «tl 2 4 MHfc. &l^t\ 
<P<fcl«2 2 iWl77X-7 h-f-4 b©®H 2 4 t 

7-***4**fc. 4fc\ *«(fti77^h-f4 
a©*^®^ 2 Hi ft 9, $ff!77XvF-f 
4 b <7}«1i 2 4 tfjEffi 1 4 3 <£ 5 Kftftftftfrii* L 
fc, fc^T*, /<-fn y b*M5 b U &ft 

20 *H:2 5K < toT»tTl^ , 5X^7-^4b*»»$ 
*. 77Xv7-?^ft^T, V$«77Xv7- 

[0 04 1] r<07-^^figSHSr^tf7'7Xv7-^ 

aiwtfttS-lirSfcfti;:, $£nft£lltttt&B 1 3£t&l7 
7 p 7Xv7-^5feMt^*5fejigtroSgBt€r-^ 
(*ofc D r<Dl3gEftgfcHJ§£ffi 314, ccdtj^? 
30 ZMffiLX&<0, CCDJ}t7frb*t)LtzW&&m& 

[0 0 4 2] flWflci'bSftLfc^y 3^**14, 7°7 
XV7-^W77xlEm;oT, 7°7 *-?7- 7 0%\15{Z 

7y^"i:f ^it/X/u975^»7yxir^#Mit, ->y = 

V*j([*««C»ftS*T, Sio; «»«rf-*Jg*S 

40 7y^i4> mwxtimtvt 1 oic^hl, 

*K» 1 llUoTS i o, gawaft!: 

K^BLfc. ^BILfcS iO, fltttt'FtrSKS^x^P 

[0 04 3] «HS«-ett, ^b#, Mikii.to £Tf7 — 7 

@* 0 141 L < |6i± Lfc. *HJ6«^t5lt5 *fi«Fffi| 3 
t9©*etttt, ^JfeO^T^felcht^T, 2~10» 

^^«*li4StttifcW LT±lf 5^5114 < , 77^ . 
50 «ft03^H4*«tffiTLfc. *HJS^J(0^ii-Ci4, 
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fcr&l±U $<Et£99. 9 9 5S*%|c1-5r ir7)iT-# 

to 

[0 0 4 4] (£Jfcff2) ay*»ftftftfi*fto 
ST, = y*»*tr«M*LT, -2M«» 10 mm© 10 

iliioommWMffcO, ftffi^TkftSPfc-tSfc*© 

[0045] i*fflsotficj/y =»mm&8>&& 

S/7Xv h-3-4 b©«fi2 4 t<0Ffll^V^7 B 7X 
v7-7C£ffM£-ti:fc„ :»V?^77X77-K 20 
®V#:ftJHftiS©7--*i«iMBH«\ l*ffl5otf«f(0 

ot, 7*7Xv7-^wi*i:Sftfc ( rw->Li3yi 
ftS:««5 £ 5 IC, SIS • ftiP ft It / X> 9 75> 

t\ SiO= fflfWStf-fcJBjfcSttfc. JBritLfcS i O. 

tttttt? *j i #&f t £ nfc 1% x * * > 

iMO.lC&ISU ft£P£ftfcSHC N =>U?? 1 llCi*) 
SiO* ifilRllf-iSlfttlC^ltLfc. ^PtLfcS iO 30 
i tm&*&M%#x$imy9 lOTUCMLfea 

[0 0 4 6] (20gfJS|3) ^R^r^ewitSEi*^ 

7y XV h-^4 b©mfi2 4 i«Si:V^7Xv 
7-^C*JgfifcS-&fc. :©V^7"7Xv7-7C© 
V*jfci«fiE07-**MHt:, lUfflSofftfwf 40 

[0 0 4 7] I!M*WA»e>*£LfctfX^:*l*fi, 
xV7-^OTJ*x|Eicj:oT, 77X77-?roi*i: 

77 x # ft it y X tv 9 a » h m% 77 x t # It , f X v 
^la^f-iiic^fb^-itr, b i,0.8fttt?*$rt* 

7yxiiiig7yx^ip^>^ i otiMbu ^s^n^a 
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[0 0 4 8] «0^ffSfe-C-l±, fcfcfflSotftfwjg 
KTL-C#**tt©R«r}»|jiLT^fc. *©fc*, 

[0 0 4 9] 

a*A>of£3^h-ciKJST5rt^-e*5. jgig 

[69 1 1 *»W©«*tt*©»a«©-H**1\h 

[@2] ^Mwgtt^roSligSlllw-tfllSr^i-fll 
BUT-fcS,, 

[El 3] *^P7l(7)@TC^(7)Mig$ia^fclt-5^ , 'rn 

[H4] «3K«>iBittt?o|[3ft#8ei:j3itsiMfaa: 

[H5] t**©«»tt*©8B£ifcK*Jlt5#£fT£ 

K«7'7x^7-^fe-cfflv>e>ix5a**a : F-©i(iS*ii 

<7>-f?"i|^|ft^-t-Sll|T-fcSo 

2a, 2b M^ftSffiLyX/i- 
3 

4 a »fify77V h-f 

4 b mm-fy^ h-f- 

5 a iHMUjl 

5 b ^P7M1 

6 7"7Xv7-7364fS 

9 RiS-^iPTyxpAsftityx/u 

10 i3g7yx#£P*>7 
2 2 'P'friUi 

2 3 *j3t& 

2 4 ®£ 

2 5 fiM¥ft 

A AVciyF7-7 

C V?«7"77*v7-^ 

H 7-:7K?figB 
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